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COMPLETE SPECIFICATION 

Semiconductor Rectifier Device in Parallel Connection 



We^ SociETE Anonyme DBS Ateliers de 
Secheron, a Swiss Corporation, of Avenue 
de Secheron, Geneva, Switzerland, do hereby 
declare the invention, for which we pray that 

5 a patent may be granted to us, and the 
method by which it is to be performed, to be 
particularly described in and by the following 
statement: — 

If one wishes to increase the nominal cur- 

10 rent of a semiconductor rectifier element, one 
is faced with several important difficulties. 
If the diameter of the crystal, made for ex- 
ample of dlicon, is increased from 20 to 30 
or 40 mm and more, the number of impe- 
ls fections in ilie crystal increases at the same 
time. Moreover, the mechanical fatigue in- 
creases also, as it is due to the difference in 
thermal expansion of the silicon crystal and 
of the anode and cadiode metals. 

20 If two or more semiconductor rectifier ele- 
ments are conneaed in parallel, good distribu- 
tion of the current between the different ele- 
ments is not assured, since the current through 
any element increases as its voltage diminishes 

25 which happens when it heats. This imbalance 
in current distribution is often reduced by 
the use of compensadng elements. 

Alternatively the rectifier elements are con- 
nected in a conmion encapsulation on one or 

30 both sides to metal pieces which act as 
thermal bridges. Such connection is effected 
by soldering the reaifier elements to the 
metal pieces or by interposing springs between 
the elements and the metal pieces. 

35 The present invention aims at adueving 
efiident electrical and thermal bridging in a 
simpler and cheaper manner. 

According to the present invention a semi- 
conductor rectifier device comprising at least 

40 two elements in parallel is formed by plac- 
ing the rectifier elements in the same encapsu- 
lation and pressing them between two heavy 
metal pieces which make continuous electrical 



and thermal connection over substantially the 
whole of each side of each element, 45 

By placing the different elements in the 
same encapsulation, they are adways sur- 
rounded by the same atmosphere, which assists 
in reducing differences in electrical surface 
phenomena. Preferably, the encapsulation is 50 
hermetically sealed or even vacuum tight. 

Figures 1, 2, 3, 4 and 5 of the attached 
drawing show, as examples^ different eosbodi- 
ments of the invention. 

Figure 1 shows two rectifier elements 1 and 55 
11 in parallel in the same encapsulation 
framed by metals 4 ami 44 and insulator 5. 
A thermal bridge is formed by the two heavy 
metal pieces 6 and 66 which are strongly 
pressed against the encapsulation by insulated 60 
nuts and bots which run in the chaimels 17 
and 18. The two rectifier elements 1 and 11 
are each composed of a semiconductor crystal, 
for example of silicon, with an interior zone n 
of high resistivity and two exterior zones 65 
p and nH-, highly doped, and, in addition, 
metallic anodes 2 and 22 respectively, as well 
as metallic cathodes 3 and 33 respectively. 
Gt)od electrical contact between the anodes 2 
and 22 and the metallic encapsulation 4 on 70 
the one hand and between cathodes 3 and 33 
and the encapsulation 44 on the other is 
achieved by tiie strong mechanical pressure 
exerted by the two metallic pieces 6 and 66 
which make continues electrical and thermal 75 
connection over the whole of each side of 
the elements 1 and 11. These two pieces may 
be made, for example, of copper or alu- 
minium; and they may have nbsi, in which 
cooling fluid may flow. 80 

In Figures 2 and 3, the thermal bridge 
is fonned by pieces 7 and 77 having large 
cross sections and very good thermal conduc- 
tivity. In Figure 2, these two pieces form part 
of tiie encapsulation; in Figure 3, they are 85 
found inside the encapsulation, but tie thermal 
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contact is always maintained by the pieces 
6 and 66. 

In another embodiment, three or more reca- 
fier elemems could be provided for in the 

5 same encapsulation. 

Figures 2 and 5 rfiow two controlled recti- 
fier elpmcnts. In the case of Figure 5, each 
gate electrode 8 and 88 is con n ca e d a 
separate wire and a sq;>arate insulator (whkh 

10 is not shown) to exterior terminals 10 and 
100 respectively. In die case of Figure 2, 
these coittrol electrodes are connected on the 
inside by resistors 9 and 99 respectively to 
a common electrode 10 with a single inlet 

15 insulator. The controlled rectifiers have four 
layers p-n-p-n. The resistors 9 and 99 can be 
omitted if the two rectifier elements 1 and 11 
have sufficiently similar characteristics. 
Figure 4 shows a angle elearodc 10 on 

20 the outside which feeds the primary side 12 
of a small pulse transformer which is inside 
the encapsulation; the secondary windii^ 13 
and 14 are oonneaed by diodes 15 and 16 
and resistors 9 and 99 to the gate electrodes 

25 8 and 88. 

In Figure 5, the two large cross-secaoned 
metal pieces form part of the encapsulation 
and, at the same time, constitute the thermal 
bridge. The insulator 5 is made, for exan^le, 

30 of $ynthetic alicone material or material of 
organic origin. The joint between pieces 
5 — 6 — 66 is effected by well known tech- 
niques. Electrodes 8 and 88 are connected 
to exterior terminals 10 and 100 respectively 

35 by wires which arc hermetically sealed in the 
insulator 5. 

If three rectifier elements are placed in 
parallel in the same encapsulation, they can 
be arranged in a triangle. But when there is 

40 a great number, they can be arranged in a 
straight Hne. 



WHAT WE CLAIM IS: — 

1. Semiconductor rectifier device compris- 
ing at least two rectifier elemeiUs in parallel, 

in which the rectifier elements ar e Place d in 45 
the same encai»ulatioa and «fc pressed be- 
tween two heavy metal pieces wi acfa make 
continuous clectncal and thermal oo n necrion 
over substantially the wfiole of each side of 
each element. 50 

2. Device according to claim 1, in which 
the two heavy metal pieces arc placed on the 
outside of the encapsulation. 

3. Device according to claim 1, in which 

the two heavy metal pieces form part of the 55 
encapsulation. 

4. Device according to claim 1, in which 
the two heavy metal pieces are placed on the 
inside of the encapsulation. 

5. Device according to daim 1, in which 60 
the rectifier elements each have a control gate 
elecmxle. 

6. Device according to claim 5, in which 
the gate electrodes of the rectifier elements 

axe dectricaUy connected within the encapsula* 65 
tioQ. 

7. Device according to claim 5 or claim 6, 
characterised by the fact that the gate elec- 
trodes of the rectifier elements are electrically 
oonneaed by means of resistors. 70 

8. Device according to daim 5, in which 
the gate dectrodes erf the rectifier elements 
are connected to the secondary windings of a 
transformer placed inside of the encapsulation. 
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